Let G be a 2r-regular, 2r-edge-connected graph of odd order and let m be an integer such that 1 ~ m ~ r -1. For any vertex u of G, the graph G -{u} has an m-factor which contains none of r -m given edges.
The next theorem, due to Petersen, is chronologically the first result on the existence of I-factors.
Theorem 1: (Petersen [6] ). Every 3-regular, 2-edge-connected graph has a I-factor.
In 1934, Schonberger proved the following more general result.
Theorem 2: (Schonberger [9] ). Let G be a 3-regular, 2-edge-connected graph. Then there exists a I-factor of G that contains no two given edges of G.
We now mention two theorems which are generalizations of Schonberger's result.
Theorem 3: (Plesnik [7] ). Every k-regular, (k -I)-edge-connected graph of even order has a I-factor that contains no k -1 given edges.
Theorem 4: (Katerinis [4] ). Let G be a k-regular, (k -I)-edge connected graph of even order and let m be an integer such that 1 ~ m ~ k -1. Then there exists an m-factor of G that contains no k -m given edges of G.
The next theorem examines the existence of a I-factor in vertex-deleted subgraphs of a regular graph.
Theorem 5:((1): Grant et al. [3] , (2): Plesnik [8] )
Let G be a 2r-edge-connected, 2r-regular graph of odd order and let u be any vertex of G. Then ( 1) G -{u} has a I-factor (2) G -{u} has a I-factor which contains none of r -1 given edges.
A few years ago, we generalized Theorem 5( 1) in the following way:
Theorem 6:(Katerinis [5] ). Let G be a 2r-regular, 2r-edge-connected graph of odd order and m be an integer such that 1 ~ m ~ r. Then for every u E V( G), the graph G -{u} has an m-factor.
The purpose of this paper is to prove the following result which is a generalization of Theorem 5(2).
Theorem 7: Let G be a 2r-regular, 2r-edge-connected graph of odd order and let m be an integer such that 1 :::; m ~ r -1. For any vertex u of G, the graph G -{u} has an m-factor which contains none of r -m given edges.
For the proof of Theorem 7, we will use the k-factor Theorem of BeIck and Tutte and a combination of ideas used in [7] and [5] .
The k-factor Theorem: (Belck [1] , Tutte [10] ). A graph G has a k-factor if and only if
(Sometimes C is called an odd component).
They also noted that for any graph G and any positive integer k
Proof of Theorem 7 :
Suppose that there exist a vertex u, an integer m, where 1 :::; m :::; r -1, and a set X of edges of G with r -m elements, such that the graph G 1 = (G -{un -X does not have an m-factor. Then by the k-factor Theorem
We consider the following two cases:
The graph G is 2r-regular, so
We also have
and Xo to be the set of edges having end-vertices in different components of k W.Clearly Xo ~ X and Ll~' = 2 1 Xo 1 since every element of Xo has been i=l counted twice. Then since G is 2r-edge-connected we have
since G is 2r-regular
xES'
Substituting (6) and (5) in (3), we have 
Now suppose that IS 12::1 D I +1. Then we have from (10)
Thus 0 ~ 2, which is a contradiction. Therefore we may assume that
At this point we consider the following two subcases.
Case la: m is even. 
We also have LdG-D(x) = LdG-D(x) + dG-D(u) and LdG-D(x) = xES' xES xES

LdG1-D(X) + eG(u, S) + 21 EG(S, S) n X I xES xES
Thus (15) becomes
Therefore using (13), we get This completes the proof of Theorem 7.
The conditions of Theorem 7 imposed on G and m are necessary and best possible in the sense that if one of them is dropped then the remaining conditions are no longer sufficient for the existence of an m-factor containing none of r -m given edges. In fact, as was shown in [5] , if one of these conditions is dropped then the remaining conditions are not even sufficient for the conclusion of Theorem 6.
Finally we will show that we can not increase the cardinality of the set of edges that are not contained in the m-factor. For this purpose, we will describe a graph G of odd order which is 2r-regular, 2r-edge-connected having a vertex U and a set X of r -m + 1 edges, where m ~ r -1, such that the deletion of U and X from G results in a graph which does not possess an m-factor. We also consider a simple graph T having the following properties: (i) 1 V(T) 1 is odd, (ii) T has 2r vertices of degree 2r -1 and all the other vertices are of degree 2r, (iii) )"(T) = 2r -1. Let {WI, W2, ... ,W2r} be the set of vertices of T having degree 2r -1. Now we take the graphs HI and T, and we add the independent edges WI Ut, W2U2, ••. ,WrU r , Wr+l VI, Wr+2V2, . .. ,W2rVr' The resulting graph G is 2r-regular, of odd order and we will also show that G is 2r-edge-connected. In order to prove that )"(G) = 2r, we shall need the following Lemmas Finally in the case when; = 2, we can check easily that the lemma also holds.
Lemma 3 : G is 2r -1-edge-connected.
Proof: Let S be a set of edges of G such that I S I:::; 2r -2.
Then since ).,(H I ) = )"(T) = 2r -1, the graphs induced by V(Hd and V(T) in G -S will be connected graphs. We will also have that HI and T are joined in G by 2r edges, so since I S I:::; 2r -2, the graphs induced by V(Hd and V(T) in G -S will remain joined in G -S. Therefore S cannot be an edge-cutset of G and hence G is (2r -1 )-edge-connected.
Lemma 4: Let G be a 2r-regular graph. Then the edge connectivity of G is an even number. Proof: Suppose that ).,( G) is odd and let S be an edge-cutset of G such that )"(G) =1 S I. Let G 1 and G 2 be the two components of G -S. We have 
